The fatty acid compositions of the major cerebral cortex phospholipids, phosphatidylcholine, phosphatidylethanolamine, and phosphatidylserine were measured in 16 term and one preterm 'cot death' infants fed exclusively either breast milk or one of two formulas. Docosahexaenoic acid (DHA; C22:6n-3) content in cerebral cortex phosphatidylethanolamine and phosphatidylserine of breast fed infants was greater than in both formula groups with significances varying between p<001 and p<0001. Compensation for this deficiency in DHA in the formula fed infants was largely achieved by increased incorporation of docosapentaenoic acid (C22:5n-6) in the cerebral cortex of term infants and Mead (C20:3n-9) and dihomo Mead acids (C22:3n-9) in the preterm infant.
At term the newborn human infant brain weighs about 350 g, which is approximately 10% of the total body weight. During the first year brain weight increases by about 750 g so that the brain remains approximately 10% of the body weight. This threefold increase of weight from birth is achieved largely by nerve cell growth with concurrent dendritic arborisation, glial cell (astrocyte and oligodendrocyte) proliferation, and axon myelination. Maximal glial cell proliferation in term infants takes place in the first six postnatal months. ' The cerebral cortex (grey matter) is composed largely of neurones and astrocytes and makes up about 45% of the total brain weight. Much of the increase in the grey matter weight is due to the development of the complex arborisations and synaptosome formation which subserve neuronal function and the learning processes. Myelination also proceeds rapidly after birth and in this process neuroglial cells envelop the axons of cortical neurones with sheaths of myelin which speed the rate of transmission of electrical messages between neurones, other central nervous system cells, and end organs such as muscle and skin.
Approximately 60% of the total energy intake of the infant during the first year is utilised by the brain and much of this energy is used to synthesise neuronal membrane and deposit myelin. Fatty acids from human milk or infant formulas provide not only a source of hydrocarbon for energy production but help synthesise the complex hydrocarbon structures necessary for the creation of neurotransmitter membranes.
Breast fed infants have significantly greater concentrations of the long chain polyunsaturated fatty acid (PUFA), docosahexaenoic acid (DHA; C22:6n-3) in their cerebral cortex phospholipids than infants fed current infant formulas.2 3 
L-c-phosphatidylinositol; sphingomyelin (bovine brain); tripalmitin; cholesteryl stearate (all purchased from Sigma Chemical Co) were separated by the same procedure. After drying, the plates, sprayed with 2',7'-dichlorofluorescein (1 mg/ml methanol), were viewed under ultraviolet light and the lipids in the specimen extracts identified by comparison with the standards. The areas of silica corresponding to the phospholipids phosphatidylcholine, phosphatidylethanolamine, and phosphatidylserine were scraped off the plate and added directly to the derivatisation reagent (2 ml, boron trifluoride:methanol, 14% W/V). The fatty acid methyl esters (FAME) formed were separated by gas chromatography.2 Identification of the fatty acids extracted from the human milk samples was achieved using a method previously employed in analysing subcutaneous fat triglycerides.22
DATA AND STATISTICAL ANALYSIS
The composition of each cerebral cortex phospholipid FAME was expressed as a weight percentage of the total fatty acids identified. For each phospholipid only the eight most abundant fatty acids were considered (the results being rounded to 100%), leading to the exclusion of fatty acids contributing <0-6% to the total. The percentage content of essential fatty acids and their metabolites, arachidonic acid and DHA in breast milk were given without exclusion of fatty acids contributing <0-6% to the total. All group results are presented for each phospholipid as means and standard deviations with statistical significance calculated by the two tailed, Student's t test with eight or nine degrees of freedom. It was apparent that the distribution of the CGOST docosapentaenoic acid (DPA; C22:5n-6) results in phosphatidylserine was skewed and these data 
*Mean (SD) weight percentage of total fatty acids present. Age (weeks) Figure 2 Distribution ofcerebral cortex phosphatidylethanolamine DPA (C22:5n-6) in relation to infants' diet and age. rapidly exhausted. 22 From the data presented in tables 3 and 4 it can be seen that the DHA concentrations in the phosphatidylserine of the SMA group are nearer to those of the breast fed infants, although still significantly lower (table 4) . This increased DHA must have been synthesised from dietary ao-linolenic acid and preferentially distributed to phosphatidylserine as no significant differences in DHA were found between the formula fed groups in the phosphatidylethanolamine fraction. infants.42 In spite of the difficulties of interpretation of many confounding variables in the published evidence their conclusion was that there is a factor in breast milk that if fed for four or more months is likely to be responsible for the greater cognitive function in breast fed infants. They further suggest that DHA might be that factor. The evidence we present suggests possible mechanisms for altered neurotransmission in DHA deficient brains of formula fed infants. Infants have no reserve pool of DHA and there is limited ability to synthesise DHA from the essential fatty acid precursor ot-linolenic acid, therefore DHA should be considered an essential fatty acid for at least the first four months of life in term infants and possibly longer in preterm infants. There must now be little doubt that there is a 'short term' effect of DHA deficiency on efficiency of synaptic transmission during a critical period of brain development and learning. There is so much 'redundancy' and 'reserve' in the efficiency of central nervous function that the biochemical differences demonstrated in the brains of these infants appears to convey only a 'marginal' handicap on artificially fed infants. However, these short term effects and indeed the long term effects on neuronal integrity that might predispose to adult neurodegenerative disease43-46 warrant urgent attention.
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